Mechanism of enhancement of the responses of the frog glossopharyngeal nerve to electrolytes by enhancers.
In frogs, the responses of the glossopharyngeal nerve (GL) to NaCl are enhanced after treatment of the tongue with 8-anilino-1-naphthalene-sulfonic acid (ANS), a hydrophobic probe for biological membranes. The enhancement by ANS treatment has been explained by removal of Ca2+ from the receptor membrane treated with ANS. To explore the mechanism of enhancement by ANS treatment, we recorded neural responses from the frog GL. After ANS treatment, treatment with 10 mM CaCl2 prior to stimulation of NaCl did not affect the enhanced responses to 100 mM NaCl. The response to a relatively high concentration of CaCl2 (50 mM) was enhanced after ANS treatment. It is difficult to interpret these neural events in terms of modulation of the responses by membrane-bound calcium. The presence of NiCl2 in stimulating solution is known as an enhancer. Neural events after ANS treatment were similar to those caused by NiCl2. Our previous studies have demonstrated that enhancement of the responses to electrolytes by NiCl2 is due to modulation of the responses of water fibers in the GL. Water fibers are characterized by sensitivity to water or CaCl2, and they also respond to relatively high concentrations of electrolytes such as NaCl and choline Cl. Using a suction electrode method, we recorded unitary impulses from single water fibers. The ANS treatment led greatly enhanced responses to NaCl or choline Cl in water fibers, suggesting that enhancement by the ANS treatment is due to modulation of the responses of water fibers as well as enhancement by NiCl2. It appears that distinct receptors for each separate cation responsible for the neural responses in water fibers interact with a membrane element that is affected by ANS or Ni2+.